ABSTRACT
INTRODUCTION
Systemic lupus erythematosus (SLE) is a chronic, multisystem and auto immune disorder. It is an unpredictable disease, which is also episodic in nature. The serious complication of SLE is Lupus nephritis that is an inflammation of kidney. The kidney disease is influenced by mortality and morbidity, both directly and indirectly through the therapy that has lot of complications. The prevalence and incidence of SLE depends on the Impact Factor (JCC): 6.9876 NAAS Rating: 4.14 patients chosen for studies and the diagnostic criteria for defining SLE. Males are outnumbered by females about one to ten. It has been observed that the males suffering from SLE have the same incidence of renal disease as that of females.
SLE can be diagnosed by the presence of certain laboratory and clinical features as defined by modified American
Rheumatism Association (ARA) criteria in 1997. If four or more of the provided criteria is present, there would be 96% sensitivity and specificity for lupus diagnosis.
The histopathology of lupus is found to be pleomorphic in nature. The classification of the 2003 International Society of Nephrology (ISN)/Renal Pathology Society (RPS) of LN, which was formulated by the joint working group of RPS and ISN has been accepted by pathologists, nephrologists and rheumatologists. It has established to be more reproducible. More standardized definitions are also provided than the earlier WHO classification by it for exact clinical pathologic correlations. It has also been found to be more useful by some investigators to grade biopsies for chronicity (irreversible lesions) and activity features (potentially reversible lesions).
One of the serious complications of SLE is renal involvement. Classes III and IV proliferative lupus nephritis are found to have poor outcomes.
Focal proliferative diseased patients are found to have an extreme varied course. The patients with mild
propagation with little percent of glomeruli respond fine to therapy, and over 5 years, lesser than 5% progress to renal failure.
Patients with necrotizing features, more proliferation and crescent formation have a prognosis similar to the patients with class IV diffuse proliferative disease. There are chances that the class III patients move into class IV over the period of time. The patients with diffuse proliferative disease are found to have the least positive prognosis in the older series. However, there has been marked improvement in the prognosis of this group, as in some series of patients that were treated with modern immunosuppressive agents, there has been renal survivals exceeding 90%.
The patients' survival has improved with the start of induction therapy with cyclophosphamide, with 5-year survival for class IV LN at 82%.
The delay in diagnosis and timely therapy, results in chronic changes that are difficult to reduce. Patients those who fail to achieve reduction are found to be at higher risk of flares of greater severity and worse renal survival. In the patients, those who achieve remission, there are chances of 95% survival, and 60% survival in those who do not; 94% of renal survival and 31% respectively. This study was conducted from a single center in Bhagdad (Medical city complex) to determine the epidemiological profile, clinical features, and short term outcomes in patients that suffer with lupus nephritis.
Patients and Method
For this study, a total of 43 patients belonging to III/IV lupus nephritis were selected. They attended the clinic of medical city for outpatients from January 2012 to October 2013, and follow-up was done with them for more than six months. Patients in all age groups were considered. However, those who are deemed to be in ESRD were excluded. Also, for whom six of therapy could not be provided due to infection or death is excluded.
Investigations like urinalysis, blood urea, complete blood count, serum creatinine and 24 hour urine protein excretion were performed in all the patients. Immunological investigations like anti-ds DNA, antinuclear antibody (ANA), and complements level were also conducted for all the patients.
Short-Term Outcome of Proliferative Lupus Nephritis a Single Center Study www.tjprc.org editor@tjprc.org
The patients selected were subjected to percutaneous renal biopsies. Pathologists viewed the slides and they were processed for immune-staining technique and for light microscope. There would also be categorization of renal biopsies according to WHO/RPS/ISN classification and the chronicity and activity indices were observed.
It has been observed that the adequate biopsy specimen contained 10 glomeruli at least. The presence of renal function impairment and urinary abnormalities are indicated by the percutaneous renal biopsies in these patients, which guides the initial treatment.
Active LN was shown by RBC/WBC/ granular casts in the urine or RBC>5/hpf, proteinuria of more than 0.5 gm/day, and renal disease that is biopsy-proven.
The patients were given induction therapy with intravenous pulse methyl-prednisolone of 1000 mg once daily for three days. Among all the patients, 34 patients got induction with monthly intravenous pulse cyclophosphamide, 500-750 mg/m2 body surface area. The dose is adjusted based on nadir leukocyte counts, which is to be kept above 3000/mm3. This is done on the 10th day after administration. Dosage was then adjusted to renal function, with a reduction of 25% for an eGFR of<15 ml/min. Oral prednisone was received by all the patients for six weeks at a rate of 0.5-1 mg /kg /day.
As per the clinical improvement, this was gradually tapered by 10 mg/week to a maintenance dose of 5-7.5 mg/day.
Among all the patients, 9 patients received induction with mycophenolatemofetil (MMF) daily with 500 mg four to six tablets along with prednisone.
All the patients were administered with angiotensin-converting enzyme (ACE) inhibitors, or angiotensin II receptor antagonists and hydroxyl-chloroquine. Increased oral prednisone or additional IV methylprednisolone pulses were used, for treating renal flares. Cyclophosphamide was given for Mesna.
Complete Response (CR) was the primary outcome measure. According to the EULAR consensus statement, this was defined as inactive urinary sediment, a decrease in proteinuria to ≤0.2 g per day and stable or normal renal function.
A Partial Response (PR) was defined as inactive urinary sediment, proteinuria of ≤0.5 g per day, and stable or normal (if previously abnormal) GFR. The failure in treatment is defined as one of the following -a rise in creatinine of >0.6 mg/dl above the baseline, proteinuria of more than 3gm/day, estimated GFR dropping to below 15% of the baseline value, or discontinuation of treatment due to side effects.
The presence of renal relapses is considered if any of the following occurs: (1) reappearance of active sediment, (2) increase of proteinuria by 0.5 g/day to a value more than 1g/day in a patient before in PR or CR, (3) a decrease in estimated GFR by 30 ml/min. Some patients were defined with continuing disease activity, as they are found to have a proteinuria of >0.5 gm and <3 gm/day, and did not suit into either definitions of remission or failure.
Patients were requested to attend the OP department for first 6 months, once in every two weeks. Then, they were requested to make monthly visits for another 3 months, then 2-monthly till the study period's end. During each visit, SLEDAI scores, blood pressure, and existence of adverse events were noted. The laboratory tests like C3, 24-h protein excretion, anti-dsDNA at baseline were done at 6-monthly intervals. For the first 6 months, the fasting sugar, complete blood count, urea, and creatinine test were also carried out at monthly intervals for the first six months and then, during every clinical visit.
From the CKD-EPI equation (using three variables), estimated GFR (eGFR) was calculated, for patients with the age >16 years. For the patients below 16 years of age, Schwartz equation is used. Secondary end points contained any
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Impact Factor (JCC): 6.9876 NAAS Rating: 4.14 partial or complete response, proteinuria at six months and one year, and eGFRs, renal relapses, adverse effects, and progression to ESRD, treatment failures, or death.
Statistical Analysis
With the help of statistical package for social sciences (SPSS) version 21, IBM, US, 2014, the details of all the 43 patients were entered and analyzed. Descriptive statistics were presented for continuous variables as standard deviation (SD) and as mean. Statistics were present for categorical variables as percentages (%) and frequencies (NO). To detect any differences, one-way ANOVA was performed in the laboratory (continuous) and clinical variables among the patients with complete, partial, or no responses for six months. To detect the differences in categorical variables in the same groups, Chi square test was performed. To find out the relationship between proteinuria, eGFR, and response at six months and laboratory and baseline clinical variables, Pearson's correlation test (bivariate) was performed. In addition to P-value, Correlation coefficient (R) was calculated. The value of R ranging between 0 and 1 indicated the correlation strength.
When the strongest correlation is significant, it is indicated by the highest R value. The direction of the correlation is indicated by the sign of R and the negative signed R value (-R) shows negative inverse correlation. No signed R showed a positive (direct) correlation. To detect predictors of outcome, stepwise multiple logistic regression analysis was performed at 6 months in terms of eGFR and proteinuria at 6 months. To determine predictors of partial, complete and no remission, logistic regression analysis was performed. The tests were also done to determine odds ratio, the beta, R, and P-values.
The higher prediction value of a variable is indicated by the variable with the higher odds ratio/ beta value. Level of Pvalue, <0.05 is considered to be significant.
RESULTS
In this prospective study, 43 patients were enrolled. Their baselines and clinical studies are present in table 1.
The age group selected as 25 ± 9.7 years. In the studied group, females were dominant comprising 89.5% (39 members) of females and 10.5% (4 persons) of males. At the time of diagnosis, the mean age was (22 ± 10) years.
There were reports of arthritis in 29 patients (67.4%), fever at presentation in 27 (62.8%), oral ulcers in 21 (48.8%), rash in 27 (62.8%), hypertension at onset in 24 (55.8%), serositis in 9 (20.9%), photosensitivity in 17 (39.5%), hair loss in 20 patients (46.5%) and CNS manifestation in 5 (11.6%). The mean period of symptoms before the therapy was 11.9 ± 14.1 months. Table 2 shows the summarized laboratory findings of the group that was studied. It has been observed that 4 patients (9.3%) had thrombocytopenia (platelets count < 150x103 /mm3), 33 patients (76.7%) had positive anti dsDNA (>15IU/ml), 2 patients (4.7%) had leucopenia (WBCs count < 4000 cells/mm3), and 18 patients (41.9%) had nephrotic range proteinuria. In other words, the mean hemoglobin was 9.27 ± 2.3(mg/dl), the mean serum creatinine was 1.62 ± 1.38(mg/dl), the mean SLEDAI score was 17.8 ± 4.5, the mean serum albumin was 3.09 ± 0.77(g/dl), the mean activity index was 7.3 ± 3.7, the mean urine protein excretion was 2.60 ± 1.66 (g/24h), the mean eGFR was 67.1 ± 38.7(ml/min/1.73) and the chronicity index was 1.2 ± 1.9.
Biopsy class IV has been observed in 35 patients (81.4%), biopsy class III was in 5 patients (11.6%), and biopsy class IV+V was found in 3 patients (7%). 14 patients (32.6%) have been found to be with eGFR at presentation of >90 ml/min, eGFR at presentation of 30-60 ml/min in 5 patients (11.6%), eGFR at presentation of 60-90 ml/min in 9 patients (20.9%), and eGFR at presentation of <15 ml/min was found in 4 patients (9.3%).
By 6 months, 10/43 (23.3%) patients are found to be in complete response, 9/43 (20.9%) patients were found to be in partial response, and 6/43(13.9%) patients were found to be in treatment failure. Remaining 41.9% of patients are found to have continued disease activity, but have not yet reached the end point. Within six months of the onset of the induction period, three patients went into ESRD. It has been found that the average time to achieve partial remission was 3.9 (±2.2 months) and to achieve complete remission was 4.5 (±1.9) months. 
Comparison of Mean Values of Patients Parameters According to Response
To compare the mean values of parameters of different patients along with the response to treatment, the categories like complete/partial/no response, analysis of variance (ANOVA) tests were conducted. By this test, it was found that there are no significant differences in mean age, proteinuria, hemoglobin, eGFR and activity index among the patients with complete or partial response (in all these comparison P>0.05) and in those with no response. It was found that, in the patients with complete response (0.25 ± 0.64), Chronicity Index was considerably lower as compared to those with no or partial response -(1.62 ± 2.11) and (1.0 ± 1.71) respectively, (P=0.017). The timeframe of the symptoms before the therapy were considerably lower in patients with complete response (6.7 ± 10.0) than those with no response (16.5 ± 15.7) and those with partial response (15.5±11), (P=0.029). All these observations are shown in the table 3. (correlational statistical test) was used. A significant correlation was found between eGFR at 6 months and age at hypertension, baseline renal function, proteinuria, diagnosis, and percentage of glomeruli in the biopsy sample, that contains the activity, crescents, and chronicity indices. At 6 months, the response correlation with age at activity, diagnosis, chronicity indices, hypertension, and duration of symptoms. There was no correlation of mycophenolate or cyclophosphamide related treatment with any of the outcome variables. The absence of chronicity index (R= 0.30, odds ratio= 1.39, P=0.043) and hypertension (R= 0.33, odds ratio = 2.7, P=0.044) were found to be the predictors of response (partial or complete) at 6 months as revealed by logistic regression analysis as shown in table 6. In the first 6 months of follow-up, there were no renal flares. Renal flares occurred in 2/21 patients (9.5%) in the first year among the patients those who were followed-up beyond 6 months. Both the patients were found to be characterized by increased proteinuria with no active sediment. The time to flare was observed to be nine months in one patient and seven months in another patient. The responded patients went into remission by the first year end. One of the 
DISCUSSIONS
Considerable improvement in the lupus nephritis patients' survival has been observed, which has contributed to earlier referral to nephrologists, improved awareness, effectiveness of newer induction regimens, and an overall enhancement in medical care. Different studies and trials comparing the LN outcomes have been cofounded by the variations in histology (classes III, IV and V lesions), different criteria for remission, different treatment regimens, relapse, and flare. The criteria of the American College of Rheumatology (ACR) for remission are a composite of urinary protein to creatinine ratio ≤0.2 mg/mg, estimated GFR of >90 ml/min, and inactive urinary sediment. It is very difficult to achieve complete remission (normal renal function), especially in patients with higher chronicity indices. Normal or stable GFR is accepted for both partial response and complete response, according to the EULAR response criteria. National Institute of Health (NIH) has defined the patients with refractory disease as those who show no response to the treatment, who have determined active urinary casts or decline in serum creatinine level, and whose proteinuria level does not decrease to less than half of pretreatment value or to <3 g per day.
The patients in the current study are found to have higher creatinine level compared to the Africa American and Caucasian patients, but a lower degree of proteinuria at baseline. At onset and lower activity, they also had a young age, but higher chronicity indices on renal biopsy
In the patients, the rates of response were 23% and 21% for PR and CR at 6 months respectively. 53% patients got the primary efficacy end point in the cyclophosphamide arm of the ALMS study at 6 months. This has been well-defined as a decrease in urine protein/creatinine ratio (P/Cr), which was estimated using a 24-h urine collection, to <3 in patients with baseline nephrotic range P/Cr (>3), or by >50% in patients with sub-nephrotic baseline P/ Cr (<3). More number of patients reached partial or complete response on follow-up (64%) at the 1st year end. When compared with the Chinese patients those who were followed-up for long-term follow-up revealed at least partial or complete response rate of 82% and 55%. In European Caucasian population, the response was 62 and 88% in one study. For remission, the median time is usually longer than 6 months.
On an average, a delay of 12 months has been observed in the patients from the start of the disease to the beginning of therapy. This delay was found to be more in patients with no response versus those who have attained complete response. This is the refractory disease's cause.
Proteinuria decrease acts as the marker for renal outcomes. The observation shows that the response of the patients was in association with non-significant fashion towards reduced degrees of proteinuria. Early response to therapy by 6 months was demonstrated by multivariate analysis in the long-term outcomes of the Euro-Lupuscohort. This is stated as creatinine decline and proteinuria decrease at 6 months, to less than 1 gm/day, which predicted the long-term outcomes.
One of the poor prognostic markers is a younger age at diagnosis. The patients' age at diagnosis ranged from 9 to 48 years in our study, among which five patients were lesser than 12 years during diagnosis. The diagnosed age as well as the percentage was negatively correlated with eGFR and responseat 6 months. Longer latency for treatment in older age patients could have been the reason for this. Hypertension, presence of crescents, renal impairment at baseline, and a higher chronicity index at baseline are the other markers of poor prognosis, which were corroborated in the research.
There was variation in the reported rates of relapse from 25% to 46% at 5 years and 10 years, respectively.
To provide the relevant relapse rates, the follow-up timeframe was too short, but there was a relapse for two patients in the 1st and 2nd years. After the first 6 months, 14% of the patients experienced treatment failure, which was similar to the A research conducted in India shows that the average time for remission was 15 months in a cohort of Class IV predominant lupus patients and rates of remission were 82.05%. Predicted remission is used by ACEi/ARB, early diagnosis, and a higher creatinine at presentation in this study. The risk factors for poor outcome in another study that concentrated on long-term survival in LN are hematuria, creatinine, and hypertension, occurrence of a major infection and lack of remission.
Reports from another study showed that there are better outcomes (84.6% were in complete or partial remission)
from pediatric lupus at one year. A research from Eastern India showed in the pediatric population that the overall male to female ratio was 1:3.8. It was also observed that the manifestations in renal was present in 54% of the patients.
The predominant histological presentation in kids was diffuse proliferative glomerulonephritis (WHO class IV) that was found to be common in boys rather than girls. When compared to adult women, the adult men had severe renal impairment (60% vs. 37.5%), with higher blood urea (63.25 vs. 48 mg/dL) and higher levels of mean serum creatinine (2.67 vs. 1.62 mg/dl).
A group of patients with proliferative lupus nephritis was evaluated in the current study. Their response to the therapy was assessed along with its predictors in short term. The outcomes were found to be negatively correlated with the age at baseline. At 6 months, the major variances to predict the eGFR were found to be the chronicity index, eGFRat baseline and age at diagnosis. Few other factors for poor prognosis were proteinuria, hypertension, and percentage of glomeruli in the biopsy specimen containing crescents, eGFR at baseline, and activity and chronicity indices.
To conclude, the study showed that there has been a significant improvement in patients' survival, those who were suffering with LN. This has been associated to increased awareness, earlier consultations with nephrologists, effectiveness of fresher induction schedules, and a complete progress in medical care. At 6 months, half of the patients had complete or partial response and about 2/3rd of the patients at one year. At six months, the factors correlating with response are hypertension, older age at diagnosis, chronicity indices, activity, and duration of symptoms prior to therapy. The predictors of response by logistic regression were hypertension and chronicity index. When Caucasian patients are compared with African American patients, patients with proliferative LN showed lower eGFR, higher chronicity scores and lower proteinuria. There were no correlations by the treatment provided by mycophenolate or cyclophosphamide with the outcomes variables. As those explained in Caucasian patients, the short term outcomes were similar.
Specialized outpatient clinics are recommended due to the increasing number of SLE patients. It is also recommended to have multidisciplinary teams with early referral of Systemic Lupus Erythematosus patients for any suspension of renal involvement. There should also be the availability of facilities that could not be afforded by the patients at high cost. Providing biologic agents like anti-CD20 (rituximab), immune modulating agents like IV gamma globulin and fully humanized anti-CD20 (ocrelizumab) for refractory cases are also highly recommended.
